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row e» & & * 6 y k. * y 

Df** 3 ] 1 > Kfll** 2 . « 3 *L* T ^ / ft 

y ^t 9 ^ Kotto 

M** 4 ] HOT 1 KUWKD # y * 7^ K «: 3 - K 1" & # y * * V * * K * 

m«« 8 1 WOT 1 ~«OT 3 <DWT*L* 1 *«i*«>#y k. * fc 

i±£K#y koe^ *>v>t tt^ i om±*^i"^^M»^^^>Jo 

[0 0 0 1] 

MT x — 4) OEftl * * - * K t T WWW * * * KfWB * 7 r - ^ 
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[0 0 0 2] 

BlftSiL&idfcfcofc (J. Nippon. Med. Sch. 2002, 69(3)) 0 £*t*-Cfc^ 
[0 0 0 3] 

) Stretch- Activated Channel : S A C)Offi14 

£Pl#-f£t fc*»»fe*LTV»a Thomas M. Suchyna et. al., Identif 

ication of a Peptide Toxin from Grammostola Spatulata Spider Venom thet 
Blocks Cation-selective Stretch-activated Channels, J. Gen. Physiol., Vo 

i. 115, pp583-598, 2000 ^wittKi) 0 ttz, mxmwt, m±R 

£HrtrICK (Inhibitor Cysteine Knot: x^f^ ?M * 

^- 7 ^aUTjim$*t&tk*«flB«t*^^* (»»1^5 9 OH* 
fflT^?>7^S~T^^3^B. *J:OTI3 0) • H*ttfcl*> GsMT 

x _ 4 #\ 3 o^fr^7 (Ci-C 4 > C2-C 5 RtrC3-C 6 ) 
5fett$tt&36^l»7i*^i-* I C K (Inhibitor Cysteine Knot) 3>*>t^ 

»7frB*feT*&l l?r@> [GsMTx-4«J©l)o 
[0 0 0 4] 

G8MTx-4t»ft-«i»t*^ *OGbMTx-4Wv» 
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T^WPffiR*^*^*^*^*^**^^* Bode et a1 ' natu 

re, Vol. 409, PP 35-36, 2001. GW1WK2), *WMWBK*II*2 0 0 2/ 
0 0 7 7 2 8 6-WMMT (WfrXttD M. ) . G s MT x - 4 <Dl#ai 

tt, NMRfcJB^fcfcifc+^tt*^^" 0 ** (Robert et.al, J. Biol. C 
hem. Vol37, pp3443-34450, 2002. (gHWHOKS) ) £Oi^»Ii: 

frfrfrh-f, 9*m&*W7*V (GsMTx-4) *ffiv*fc't»*IM&<&i&* 

[0 0 0 5] 

M#HdOfci] 

#HWttffi»&li*2 0 0 2X0 0 7 7 2 8 6#HIH* 

Thomas M. Suchyna et. al., Identification of a Peptide Toxin from Gram 
mostola Spatulata Spider Venom thet Blocks Cation-selective Stretch-acti 
vated Channels, J. Gen. Physiol., Vol. 115, p P 583-598, 2000 

[##ffF^tm2] 

Bode et al, nature, Vol. 409, pp35-36, 2001. 

Robert et.al, J. Biol. Chem. Vol37, pp3443-34450, 2002. 
[0 0 0 6] 

[3&9?rt*#& t J: *) t -T & MM] 

jfi) tnsfeu 7T-^3 7*rflm^*^r«^aa«^^^*^®* 

[0 0 0 7] 

raw****- tetxo^m 

( i ) *$wi«>* i w*Htti*fc***w { ^ rse^J*-^- 1 * 2 , * 
aim 3 -e« *t* r ^ y h ft * # v >*> * *= y 
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(2) «ffloi2»«M»» : **«''^ rB5W»l^K»* 2 ^ 

sm> at a *> t < »* wtn * ^ fc r ^ j wsm* h % * > s»» 4 ^' SBm 

(4) «wo*4o*iMR»^**wtt. r±fMi)Kiaf^*^^ 

(5) *»WO*5 0«IR»^ff&»Wtt, ri«(4)KB«©#^^- 

(?) *»wo*7o*jfcw»^*&»wtt, r±»(D--t«C3)ov*r*t 
wm&&f- * *^©fitt*»*»KiB»f *o-e, W^^tt^ * ***** 

±i:^t^mmm<ommu -e**o "v/*Ktt. ^*b*^ 
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[0 0 0 8] 

^T^yM^fe***'^*-^ B*l#*2. *fcl*Efl 

4 fc ttK#»* 3 -C» * *t * T 5 y ftSfl * v^T > 1 * L < T 5 J * 

i?)T ,y weft* ft* t ©-Cttft < > *o«ttfiW«f <T **MF«tt 

[0 0 0 9] 

' C3tdl#*^#*'>^* (-CO OH) , 

("COO") > 75 K (-CONH 2 ) ttzit^TJV (-CO 
OR) ^WotU^o 

^o^f net*. Nao^f^>W75 yWIi«$ 

*lW**«>*«**o *»«O^^KHIi, NSfflWW^i^& 



•2) o 

[0 0 10] 



oiHStutt, «itii, m % >>*> ****** * 

wr/E ="^* v>*m* wm. 

[0 0 11] 
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*3&I^1^7^F{±, ft*tt^*U-C**^U »ft*.DNA«aS*JB 

#,V*-;W SJ'V-A'tk BMk»wfc DCC/H0NB&> BOPKK*ffiv»*#fcfc 

*Hl^f K^-t#^* Bodanszky, M and M 

.A. Ondetti, Peptide Synthesis, Interscience Publ ishers, New York (1966) 
. Schroeder and Luebke, The Peptide, Academic Press, New York (1965), F. 
M. Finn RtfK. Hofmann The Proteins. *2*. H.Nenrath. R. L. Hill 
«*, Academic Press Inc., New York (1976) ; \^ 

B**kit^m, *jwt«A 1977^ ; *tmmm, ^k*«««S2, b 

a (PET 7"^ K;M^>XtA») t :i^^t^iHtHo 
[0 0 12] 

[0 0 13] 

y - K 3 - K"t F) 
^■/^K*3-Ki-*0*Kfll (DNAifcttRNA, »* L<ttDNA) &Hr 
hUTli, ♦W»0#'J^fKt3-WDNA, mRNAf WRNA^f 
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NA , r**RNAlfettDNA : RNA^^'J * KT* *v*. 

^r^i (f**>*. 7 (■****>* 

„ #3- Fit) ■C*oTUv». 
[0 0 14] 

©MWS^WN f*PCRk*©JSfflJ 15(7), 1997»*0*ft4fel±**L^m 

NA ^y 5 y JJRbfcM ' c DN A. .HELfcffltt • tt4*& 

*OcDNA9^?V-, ^DNAOVWUV*. 9>f^9V-Kl«ffl 

4fc. j!BUfc«-«iJ:9totalRNA4fcttm 
RNAM^*P«tfc*0*fflV^"C«Btever8e Transcriptase Polymerase Cha 
in Reaction (JSIT, RT-PCRftt«»t4) K J: o TiMf* - t *> * * * 

o 

[0 0 15] 

*jfflO#y^fKt3-Kt*DNAO^--V^#«i:U-Ctt, * 
Ar9^-t«v»TPCR*K^tJ|it4**« l »tr^*« 
- KffcDNAifM-* t < li^DNA^v^iitH^^ TV 

. ^ n -i>^ (Molecular Cloning) 2nd (J. Sambrook et al., Cold Spri 
ng Harbor Lab. Press, 1989) KBtO*ft4^tffft^^**. 

[0 0 16] 

DNAO«»E«0»tt^ PCR^ft©*? K Mu t a n - 
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super Express Km (SSBt (#) ) , Mu t a n™-K (SiSffi 
(#) ) mtm^r, ODA-LA PCRv£> Gapped duple x*£. 
Kunk e 1 ^^^W^^l^tL^CfC/^ai^ottT^^ - t 

t ?t itmm m mm^Bit t tz v % y > * - fctttra l »> t t^js 1- * c 

TGttU *fc3' StdHi^ttWWJhaKVfcb-COTAA^ TGAlfett 

- Ki-;&DNA;&*&gttfc**DNAIIff**i8DttiU ^ODN ABrJtSriS^* 
[0 0 17] 

LT{i> ^MS*^-7°^^5 K (M. pCR4. pCR2. 1> 
p BR 3 2 2. pBR 3 2 5. pUC 1 2. pUC13) , flflWft*©^^ 
5 K (flL pUB 1 1 0, pTP 5. pC 1 9 4) „ K (fik 

pSHl 9, pSH15) , nr-^^^rV^r-^ Vhn^ 

A1-1K pXTl, pRc/CMV, pRc/RSV, pcDNAI/Ne 
[0 0 18] 

itLtffiv^f^ SR«^^-, sV40-/n^-^- LTR7 

o 
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n recA^-^, AP L /^-^- 1 p p y°u^-$- 

^i^tf;^llt$)^>^{i, spoiw-^-, SP02-/ 

n ^_^- > p e nP^n^-^-^f, H±Wt^*i^ PH05^ 
n ^_^^^ PGK^n^-?-, GAP-Zn^-?-, ADH^n^-^-^ 

^w^tv^ a±^m*»-e*>^^(i. *°U^KV >^n^-?-, PI 

[0 0 19] 

T^/K Attirtlv^JK SV4 0lIt'Jv> (&T> S 

V4 0 o r i tlS&%Ff %>) & f£^rLTV>& i> o£ffiv>& d fc^t? 

i*o Mx.{^> ytFnf^lxf* (J^T, dhf r 

tmF*Z%&V*>2>) »^ [^VM/^-h (MTX) »«0 > TVtT^ 
V >»ffiH2T- (J£I.T> Amprfc B&ftvf * * ) > * * ^ ~> 

^ (j^T, Ne o r fclfc«rr**£TP*&. G4 1 8»1£) ^W^&o 
CHO (dhf ri »»tdhf rlimi^-^-tU 

Ni**fl!^ftiPi"&o a^^v^ 1 ; triit^^^it p h o a • 
;v@E?!k omp A • y^tWJ^^> i±^^;^II"e*5i^> a 

t^Sf^lis MF a • SUC 2 • y^;VIE#l&^ 

[0 0 2 01 
[0 0 2 1] 
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[0 0 2 2] 

xyx'J KTMUnX&tok LTfi, xvx'J tT • (Escherichia coli 
) K 1 2 • DH 1 (^n->-y>^X • *7 • if • T-^n+fr • T*r$- • * 
y . f/fx>y/fX • • -9 s • 3.— .x;*ji— (Proc. Natl. Acad. Sci. USA) 
, 6 0t, 1 6 0 (1 9 6 8)], JM1 0 3 C* 94 Vv 9 • Tv*X • ^ *9— 
(Nucleic Acids Research) , 9«, 3 0 9 (1 9 8 1)] , J A 2 2 1 [v 
^_^- ;V/ . jj-y . -tl/^jx^- • ;Miny- (Journal of Molecular Biology 
) , 1 2 0*. 517(1978)] , HB101 [v *-^;V '• • * V*=l 
9-.;M*n^, 4 m, 4 5 9 (1 9 6 9)], C6 0 0 [v-x^t^ 
* (Genetics) , 3 9t, 4 4 0 (1 9 5 4)] , DH5« Unoue, H. , Noj ima, 

H.and 0kayama,H., Gene, 96, 23-28(1990)] , DH10B l?u*/-*J>?X 

• • if • t->3t;v • T*f5- • *X • -»M i>*>^ X • *7 • If • 

(Proc. Natl. Acad. Sci. USA) , 8 7t, 4 6 4 5-4 6 4 9 (1 9 

9 0)] 4iT#i|v»fc*LSo 

[0 0 2 3] 

;N'f;^lItltl^ «x.tf. /^;V* -Xyf^ (Bacillus subtilis 
) MI 1 1 4 2 4i, 2 5 5 (1 9 8 3)], 2 0 7-2 1 0>~^ 

)V ■ ■ 5 X f 'J - (Journal of Biochemistry) , 9 5%, 8 7(1 

9 8 4)] *^fflv»t>^L*o 
[0 0 2 4] 

^■S: L T ffll x. l£> ifyftnW-bX-'feVfcfv'.*- (Saccharomyces cere 
visiae) AH22, AH 2 2 R~, NA87-1 1 A, DKD-5D, 20B- 
1 2 > v N /if 7*07^^ • (Schizosaccharomyces pombe) NCYC 

1913, NCYC 2 0 3 6, *T • si* Y V X (Pichia pastoris) * 

[0 0 2 5] 

Mftfbm (Spodoptera frugiperda cell ; S f fftt) , Trichoplusia ni<7>* 
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ifi^OMG 1». Trichoplusia ni<7)||3fi*OHigh Five™ Mamestra 
brassicaeS^O,mt^t±Estigmena acreafi*<OM& ^# s fflv> <b*L&o ^ 
;V^^BmNPVOi^lt M*#Hfc*Bfl& (Bombyx mori N; BmN«) & 
ttWBwfefL*. filltLtti, mx.lt, S f 9 4Rtt (ATCC CRL1711) 

, S f 2 IBB (JSUi, Vaughn, J.L. 4 > • tf<f # (In Vivo) ,13, 213-21 
7, (1977) ) & Z&m ^hfoho 
[0 0 2 6] 

(Nature) , 3 15%, 5 9 2 (1 9 8 5))o 
[0 0 2 7] 

m^mmtLXit, mx.it, t«C0S-7, Vero, *-*>f--X^ 

A^^-ttCHo utf\ cnommtmm > dhf rt^ift^f- 
-XAA^^-ttCHo (&t> cho (dhf r-) mmtmm . -7** 

L«, 7-)XAtT-20, 7^Un-7|l 77>GH3. thFL 
[0 0 2 8] 

Proc. Natl. Acad. Sci. USA) , 6 9%, 2 1 1 0 (1 9 7 2)^v-> (Gene) 
17%, 1 0 7(1 9 8 2)%tlzmm<D*mK$tvXft%lZttf-?Z2>o 
[0 0 2 9] 

jV'^i^f-fy^ (Molecular & General Genetics) , 16 8%, 1 1 1 ( 
1 9 7 9 ) & ifKfBffc^&K^ XffKo Z-ttf-CZ&o 
[0 0 3 0] 

»-©*5^KIE!5li" fllxJ^ * y VX • 4 > • J.>^f>f -=eni?- (Meth 
ods in Enzymology) , 19 4%, 1 8 2- 1 8 7 (1 9 9 1). ^ov-^> 
• *r • ^ • i-i/ai-^ - TJjt*^ - • • X • • "9* • 

o.-.x.Xi- (Proc. Natl. Acad. Sci. USA) , 7 5%, 1 9 2 9 (1 9 7 8) 
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[0 0 3 1] 

o/Technology) , 6, 47-55 (1988) & *KlBfW>:*rifcfcfl£o T fr* H^tiS 

O 

[0 0 3 2] 

=r-;K 2 6 3-2 6 7 (1 9 9 5) GHWHWf) - ^ an ^ (Virology 
), 52^, 4 5 6(1 9 7 3)i:B«0*S^Tfi4Hfc^S*o 
[0 0 3 3] 

[0 0 3 4] 

it, mz-tf. >nvu-7^ mfTA wv#ft«K j/Bi4ir, a*wtt 

[0 0 3 5] 

y»*^-trM9«* C^9- (Miller) , ^t-t^' ^'i^'^^ 
.^V-^V^a7--^x^f-f (Journal of Experiments in Molecu 
lar Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, New York 
1 9 7 2] WU»o z.z.\z^\z.^?u*-9-*1to*Z<tofr J &*>K*> 
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[0 0 3 61 

H^xyx'j TIIO^ 15-43 TC"C* 3-24 n»n 

[0 0 3 7] 

«&P/<^**jK«e**, 3 o - 4 o r-e^ 6 ~ 2 4 WPWtf * 

[0 0 3 8] 

(Burkholder) */Mt«L CBostian, K. L. r^nv-vV^X- 

(Proc. Natl. Acad. Sci. USA) , 7 7t, 4 5 0 5 (1 9 8 0)) * 0 . 
5%*f^t^tt ; 5SD^i CBitter, G. A. \-fu*s-'jyyX- 
*f.4f> i-i/ai-)V • 7*7*5- • • «9->f J-VW X • • ¥ • .3--.X 

(Proc. Natl. Acad. Sci. USA) , 8 1 *, 5 3 3 0 ( 1 9 8 4 ) ) 
Ifbti&o WpHI^5~8i:ltt^«ft^ 2 Ot: 

~3 5 e Ce^2 4-7 2«fBtf*V^ #gllj£DT@^^#£in;L&o 
[0 0 3 9] 

ace's Insect Medium (Grace, T.C.C. , (Nature) ,195,788(1962)) 

*OpH»i»6. 2-6. 4t:iIt^^Wt LV> 0 J«f«l±a*» 2 7 TC*C» 
3-5 BWIf^ot, ^|fi:iDCtI^il#^ni*o 
[0 0 4 0] 

li«ltttl>afW^lt5^ ft 5 

-2 0%<*>J&JB^JliLi& Sr-g-tfMEM^Sb [^.-f.x>* (Science) , 12 2f, 
5 0 1 (1 9 5 2)) , DMEMW (^DnV- (Virology) , 8$, 396 
(1 9 5 9)) , RPMI 1 6 4 0W C3Hr— • *7 ■ «F • V * V * 
^ 7*^f # ;i/ . 7v i/jr.— 3 V (The Journal of the American Medical Associ 
ation) 19 9%, 5 1 9 (1 9 6 7)), 1 9 9^i(^y-^-^- 
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•if . y -9-4 17 4 • 7 * - • "9-* • ><4 * n v# >W • > 7*4 * ^ (Proceeding of 
the Society for the Biological Medicine) , 7 3* f 1 (1 9 5 0)] ft^ § 
fflv»5>*L*. pHlilD6-8t*4«IU>o 3 0t;~4 0°C 

-Cftl 5-6 OHIffftct, &RKiscT»*c*tJ^*inix.ao 
[0 0 4 1] 

[0 0 4 2] 

^ i; v ^ - A ^ i tr/ 4 fc a&R i»*ft ttio ti^ & vMi«» *«« t 

[0 0 4 3] 

Officii, ^o^K-ffiSfeSra^^a*^*^*^-^^^* 0 itL 

Wfft, r****. *j:ifsds-#';t^v^t5 k^;v 

7 4-ft^<&*ir*o£*flffii-&:frik r7^f^-^7K77^-4if 
<&£*5fljffi-r*;frtfc. <s«A«*;«MW*ft ©i>«j*o»twffl-r **feft 

[0 0 4 4] 
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i 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

e ) ****** ©#*»r**t*« *»«o#';^fH i tt. wwi««Stt 

[0 0 4 8] 

*wm<ommMtLr\*s *»«o#'m^k, tb<i«©aov»r*t 
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§£ 0 ztibmft<tKo\,*x\*. &m<DmMK%&*UR-tzz> *° 

[0 0 4 9] 

z*ib<D&mmm, «w±a*«v^*t*j««i. jumu awa 
, wt*u jusftttau *h**k «*3W> mmmmL 

[0 0 5 0] 

«x.tf. 0. 0 0 0Mi%. »4 L<tt0. ltl%~9 0ii% 

, £^2L<l±lM%~5 0ftl:%^£*^o 
[0 0 5 1] 

0 1-3 Omgm £f£L<i***J0. 1-2 0mg@J£> iWL<li»0 
.1-1 0mgg«tfi4t4« «DS40^ $lx.tf> (6 0 

kgfcU) fc*$V*T«\ -B^i^O. lmg~l 00mg> #£L<»±& 
1. 0~50mg> ±!)Jtf£L<»±ftl. 0~2 0mgt^. 
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[0 0 5 2] 

&ib\ ^BJ^^'j^^f-^f^ltt-^l'^ 1 ). K (GsMTx- 

sM Tx-4(i3 oOy^^7 -f Kj»^*^oJt«LWm^14^©v^#«it«:W 
[0 0 5 3] 

[0 0 5 4] 

mmm 1 ) 

gUfcttl : ^S^f-F (GsMTx-4) IS^Jt— SfcSEOSv*#5tB£ftIO 

Beya#^-4 -ca^tL* gsMTx-4ota ym@£^Ji:— ScffiO»v»#ittwO 
v>r, pdb (^w^itftft*^-*'*-*) a* 

o iClt*, G s MT x - 4 kffiltt©*^ 1 0 ©IRiWofc, £*L<b#tf§ 
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>5iM^S£^l^b<> * v * (GsMtx40^3&U »3»V») 1QK6 

( Huwentoxin-I : WMttl 2) LT«RU 3^ 

I) "7 7" — 737* T £frofc 0 
[0 0 5 5] 

H&H 2 : 9 ^e#^7*^ K (GsMTx-4) OjtflMf^f-tJ 
fiSM^^KlQKeSrffl^T^^ny-^T* 1 ; V^Srffofeo 21% 1QK6 h G s 

MT x- 4 tfl)75>f h*ffofeo H 2 fc^-To 

[0 0 5 6] 

T^D^^AMODELLER^ffl^T^^vmdt^I^^^To/So ii^GsM 

i3 J: trig 4 £jjr*- 0 HI 3 l±> Huwentoxin-I GsMtx-4*fi^*>*^^ "r 
®4ti\ Huwentoxin-I tGsMtx^^S^^/t^y-^^C a 

[0 0 5 7] 

tit, m 5 ICfiHuwentoxin-I-CStt^^ t#x. <b n&A^O&^OW 1 ^^ 
o 12 5*, BWtJihuwetoxin-Ifc^U «V»«ttGsMtx-4«:*-to Huwe 
ntoxin-I hGsMTx-4 0*mHSt Jfc«Lfctt**H 6 fc»1"o EI 6 (a) ~ 
H6(d)£*SV>T. ^Huwentoxin-I. ^GsMtx-4^-To HI 6 (a) it, hydr 

ophowcpatch^fejifcto (±.<DmtwmKm) ae (b) f*> x 

|*«>JB »> £+90° iWELfc*0«r*i". IH6 (c) tt. y*fcO« 0^+90° HIEL 
jtt<0*^"To 0 6 (d) \±, yttwS*)^180 o @eUi^^to H6 (b 

[0 0 5 8] 

4fc. Robert et.al, J. Biol. Chem. Vol37, pp3443-34450, 2002. <_t«# 
#fr^3) KB*«*tfe6 sMT x - 4 ONMR K i 4»«f OUttk. ** 
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% 

10 0 5 9] 

_h&^ GsMTx-4©*f'J> ^rtae^T^f Kltffr©** J: 

^ti^:4oo;v-7^^^otv^ 0 Lt^oT, GsMTx-4 

«tiv«:2b*^Tr^T7-^:ftttv^, TVP001 (@fi?'J# 
tH ) t i;v-yii:2, TVP002 5) J±;V— 7°3£4, TVP003 (BE 

{i^-7 0 2. TVP004 (B?!l**2) li^-73, TVP005 (@E?'J#^3 
) te;v-7*2 t 3^?>^o-cv^o 
[0 0 6 0] 

*>U*«««afc*ffiv»fco T7*>fO*rtlkbTtt, *t«**«>C^HB5ffttBitf 
(Kawakuboet. Am J Physiol, 276 :H1827. 1999) *JBv»fc« -Wf^ 

glf:CH0fffit:-t^7^ y ^ h y 9 >7fe*Mm Lfz&, inside-outSI 
^(excised patch) MM* U R«ttH*Tt?#-^ir*^«W 
fcffiBLfco W>f >b^«^^K»*G sMTx-4 

* 7 -f Mback-f ill) tl^TS^U. £O#tt-CI*««[W*«*«**15-20 
^ tt ^7 h^^-Zf- KM^W^it-r^cO-C^ 20^m<^WJ^^^^ K 

Zmfc-fZZbk-CZ&o ^7*V<DlEm%ffimfe&Z**>2>K^ outside-ou 
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^^J-^>m*-H^, wiftV inside-out? I § tf *9 ? * fc>< ? * 
**<Djl**0*frofco ^■/*KO«RtUTtt, GsMTx-4^*t 

[0 0 6 1] 

(Tyt>ftt*) 

ffr/U5»^fFOH, TVP003. TVP004»tmP005KiB* 

mmm^htitzo H8»±, Tvpoo3oa*stt«tt**^-ro as (a) 

(Po) **fo iSl^tiM- TW003tt84Mft^tt«*n00%OOTM»** 
* t fc £ t *h , TVP003 © mm&k* M M * - ^ " *U*T-C * * * «36 * *< 
/Co TVP0Q3**, ^^*^fKG8MTx-4fcW*H*ia 

[0 0 6 2] 

H9». TVP004OB*ffitt«aaS***tH1?*i. 1219 (a) t±> 

****©tHra****t-. H9 (b) i*> f^*o)i«4 (po) zmir 0 

m 9 K^T * ? ICTVP004lil0 it «irC85MfeK:tt»6W, 16#fcfctt9aW>»«*tt* 
[0 0 6 3] 

**^«t©fHitt***i-oHio (b) i*. ttWHii(Po) * 

[0 0 6 4] 
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[0 0 6 5] 
[0 0 6 6] 
[0 0 6 7] 

ft**J 'fcBMMtti fcifc***" & £ £ ^ ft * ° 

[0 0 6 8] 

SEQUENCE LISTING 

<110> Pharmacies ign, Inc., 

<120> Low Molecule Polypeptide for Active Channel Blocker 
<130> P03-0030 

<140> 
<141> 

<160> 15 
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<170> Patentln Ver. 2. 1 

<210> 1 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Syntheti 
Polypeptide 

<400> 1 

Trp Lys Cys Asn Pro Asn Asp Asp Lys Cys 
1 5 10 



<210> 2 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Syntheti 
Polypeptide 

<400> 2 

Cys Ala Arg Pro Lys Leu Lys Cys 
1 5 
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<210> 3 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 3 

Trp Lys Cys Asn Pro Asn Asp Asp Lys Ala Ala Arg Pro Lys Leu Lys 
15 10 15 

Cys 



<210> 4 
<211> 35 
<212> PRT 

<213> Grammostola spatulata 
<400> 4 

Gly Cys Leu Glu Phe Trp Trp Lys Cys Asn Pro Asn Asp Asp Lys Cys 



Cys Arg Pro Lys Leu Lys Cys Ser Lys Leu Phe Lys Leu Cys Asn Phe 
20 25 30 

tttSE^ 2 004-3036664 
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Ser Ser Gly 
35 



<210> 5 
<211> 42 
<212> PRT 

<213> At rax robustus 
<400> 5 

Cys Ala Lys Lys Arg Asn Trp Cys Gly Lys Asn Glu Asp Cys Cys Cys 
15 10 15 

Pro Met Lys Cys He Tyr Ala Trp Tyr Asn Gin Gin Gly Ser Cys Gin 
20 25 30 

Thr Thr He Thr Gly Leu Phe Lys Lys Cys 
35 40 



<210> 6 
<211> 42 
<212> PRT 

<213> Hadronyche versuta 
<400> 6 

Cys Ala Lys Lys Arg Asn Trp Cys Gly Lys Thr Glu Asp Cys Cys Cys 
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Pro Met Lys Cys Val Tyr Ala Trp Tyr Asn Glu Gin Gly Ser Cys Gin 
20 25 30 

Ser Thr He Ser Ala Leu Trp Lys Lys Cys 
35 40 



<210> 7 
<211> 30 
<212> PRT 

<213> Heteropodidae veratoria 



<400> 7 

Asp Asp Cys Gly Lys Leu Phe Ser Gly Cys Asp Thr Asn Ala Asp Cys 
15 10 15 

Cys Glu Gly Tyr Val Cys Arg Leu Trp Cys Lys Leu Asp Trp 
20 25 30 



<210> 8 
<211> 32 
<212> PRT 

<213> Selenocosmia huwena 
<400> 8 

Gly Cys Leu Gly Asp Lys Cys Asp Tyr Asn Asn Gly Cys Cys Ser Gly 
15 10 15 
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Tyr Val Cys Ser Arg Thr Trp Lys Trp Cys Val Leu Ala Gly Pro Trp 
20 25 30 



<210> 9 
<211> 37 
<212> PRT 

<213> Agelenopsis aperta 



<400> 9 

Ala Cys Val Gly Glu Asn Gin Gin Cys Ala Asp Trp Ala Gly Pro His 
15 10 15 

Cys Cys Asp Gly Tyr Tyr Cys Thr Cys Arg Tyr Phe Pro Lys Cys He 
20 25 30 



Cys Arg Asn Asn Asn 
35 



<210> 10' 
<211> 37 
<212> PRT 

<213> Agelenopsis aperta 
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<400> 10 

Ala Cys Val Gly Glu Asn Gin Gin Cys Ala Asp Trp Ala Gly Pro His 
15 10 15 

Cys Cys Asp Gly Tyr Tyr Cys Thr Cys Arg Tyr Phe Pro Lys Cys He 
20 25 30 

Cys Arg Asn Asn Asn 
35 



<210> 11 
<211> 37 
<212> PRT 

<213> Agelenopsis aperta 
<220> 

<221> UNSURE 
<222> (37) 

<223> Xaa represents unknown amino acid residue 
<400> 11 

Glu Cys Val Pro Glu Asn Gly His Cys Arg Asp Trp Tyr Asp Glu Cys 
15 10 15 

Cys Glu Gly Phe Tyr Cys Ser Cys Arg Gin Pro Pro Lys Cys He Cys 
20 25 30 

Arg Asn Asn Asn Xaa 
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35 



<210> 12 
<211> 33 
<212> PRT 

<213> Selenocosmia huwena 
<400> 12 

Ala Cys Lys Gly Val Phe Asp Ala Cys Thr Pro Gly Lys Asn Glu Cys 
15 10 15 

Cys Pro Asn Arg Val Cys Ser Asp Lys His Lys Trp Cys Lys Trp Lys 
20 25 30 



Leu 



<210> 13 
<211> 37 
<212> PRT 

<213> Selenocosmia huwena 
<400> 13 

Leu Phe Glu Cys Ser Phe Ser Cys Glu He Glu Lys Glu Gly Asp Lys 
15 10 I 5 

Pro Cys Lys Lys Lys Lys Cys Lys Gly Gly Trp Lys Cys Lys Phe Asn 



ffiiE# 2004-3036664 



#M 2003-085666 



y : 29/ 



20 



Met Cys Val Lys Val 
35 



25 



30 



<210> 14 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
Polypeptide 

<400> 14 

Gly Cys Leu Glu Phe Trp Trp Lys Ala Asn Pro Asn Asp Asp Lys Ala 
1 5 10 15 

Cys 



<210> 15 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence -.Synthetic 
Polypeptide 

<400> 15 

Cys Ala Arg Pro Lys Leu Lys Ala Ser Lys Leu Phe Lys Leu Cys 
15 10 15 



[Ell] mil*. GsMTx-4tfi|5|ttOiftvU O^flv^f^^T?^ 

[EI2] i2ii, lQK6hG sMTx-4 t<DT74 > bO^t^to 
[EI3] EJ3 5i, Huwentoxin-ItGsMtx-4«rm^a^^^-r^^ia^^^o 
[El 4] H!4Ji. Huwentoxin-ItGsMtx^S&^fr^^rA-^Ca 

-^^^-To 0 4*K liv^lfiilSJSr^U mv^t*GsMtx-4£^-n 
[HI 5] EI5i±. Huwentoxin-I-e©tt^^^#x.^tt^Arg205a#*^ll-e*> 

ho EI5<K #v>|§Uihuwetoxin-l£^U ^v^(iGsMtx-4«r^i- 0 
[EI 6] @6(a)~@6(d)liv Huwentoxin-I (PDB code: 1QK6) ?:iltL^ 

TfrVmmmyk^-tm^lb&o EI6(a)~EI6(d)K:l3V*-C, ^%uwentoxin-I 

, ^^GsMtx-4^^-To El 6 (a) it, hydrophobic patch^ji,*: *> <0 (_L<7>EI 
*m-?o EI 6 (b) it, xfiOJl 0^+90° ®1mVtzi><n%mir 

o EI6 (c) it, y#^V)^+90 o ®nLtzi><DZm-fo EI6 (d) f±> yStfl<7> 

^«9i'i80° m^L^^o^^-t-o 

[EI 7] EI7ii. GsMtx^^^^r^ ^^tz^^Y^m^m-o 
[EI 8] EI8{i, TVPOOSOPlW^tt^^^^-TEi^ab^o EI 8 (a) it, & 

~^^*)vwfcmwm$k*^~<> sis (b) it, ?-^*)v<DmmL (p 0 ) * 
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[0 9] HI91i> TW00i<Dm.m^mm^^-tmx^^o 09 (a) li, & 
-f-^*n/*««W-«l«6***i"o 129 (b) *-**/HBBH*£ (Po) * 

[Ell 0] Ull 0«\ TVP005OB#fttt«t*tt**^H^**o mi 0 (a) 
5^ j|l-f.^^^«lE«!>fHMif***+- HI 0 (b) (±, *-**>K0PWfc£ ( 
Po) £^-to 
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[01] 

1VT)L_ 
1EI0U 
1QK7.A 
1EIU_ 
1EIV_ 
1BIT_ 
VSK6Jl 



\I2SJi 

m 2] 

IQK6 
GSMTX4 



&r VlD(|nAffYN0QGsiQTTIT6LFKKC K#l#^6 

— Iakhqw^s — kted^phiik|vyawyhbqgs|ostisalwkkc mn&&6 

-mN&e\5Sft-Yv|sRTff Kwfv— IAGPW — JB^##8 

-A|YGENQQ^ADT-AGPHg|DG-Y^r|RyF — PxflgHHN^ ffi?U##9 

-A§V{^(x|lffi»-AGPH!i)G^iriRIF — Pk|i|rNNN I3?U«*1 0 



— ESVPMI 



►W-YD-] 



FY! 



■— GjLEFWWK 



NFSSG- 



•1 1 

&m&&i 3 



1QK6 £G sMTx-4i:©T7-<^>'V- 

ackgvfdactpgknecc-pn|vcsdkhkwckwkl- ia?d#-f§-i2 

KI£FWWKC3C , NDDKCCRPKLKCSKLFKLCNFSSG @a^J##4 



.* . : *.*. .::***: **. .* * : 
(77^y^^> : Clustalw 1. 81) 
[H3] 



% identity: 30.3 
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[H7] 



Gswitx-4 g|lefww4npnddk||rpklk|skij=kl|nfssg 



;U-3f3 



TVP0O1 GfLEFWWKANPNDDKAG 



TVP002 



TVP003 



TVP004 



SarpklkasklfklS 



WKgNPNDDW 



- 1 

4PKLK| 



TVP005 



WK&NPNDDKAARPKLK* 
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[HI1 0] 
(a) 



40-, 
20- 
0- 
-20- 
-40 
-60 
-80 



2imn 
lOimn 

15nin 



— , — i ■ r ■ i ' ' ' « 

1000 2000 3000 4000 5000 6000 



(b) 

1.1 - 

1.0 : 
0.9 : 
0.8- 
0.7 : 

Po 

0.6- 

0.5- 

0.4 

0.3 

0.2 

0.1 

0.0 



\ 

■ 



, i i i ■ i ■ i ■ i ■ i ■ i ■ i ■ i ■ i ■ » ' ' ' 

2 4 6 8 10 12 14 16 18 20 22 24 

mm <») 
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[«H«] KB* 

;vm*#k 'C^«B»^^SS Sr^f * o 
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BtffiB] 

[WW**] 



P03-0030 
^$15^ 4^ 2B 

#02003- 85666 
500386563 

100092783 

03-3273-2611 
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[*£&**«*] «w* 

[ft*] *$»5 lit 

umxitmm wc*+*kat« 4-2-10 »mh*^ 

[ft*] ^J* 
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|3.>£j> 



JjfH 2003-085666 
50300549133 

H ft^fc 7 4 7 5 

ftl5^ 4I14B 



500386563 

mSCttf^EAT* 4-2-10 I 
3 F 

$iffA 

100092783 

3RK***KA*ilH-TB 8#7-^ 
RUBS ■ • 



tf ;w 9 
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m m a n is 1* # 



: -5§- [500386563] 

gi'g.^B 0 2 0 0 0^ 1 5B 

ft 0r »Mt*KATI4-2-10 *-«Bt^3F 

2 0 0 3# 4I23B 

WKAA] mS*5*KAT«2T119*8* *#IAT«**5 

ft £ ft^tt7 7^ffO 
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